However, these methods due to using only local information are sensitive to the initial curve, easy to fall into local minimu m. Aiming at these problems, some comb ination of global and local energy combined methods have been proposed [10 -11 ] . Such method has the advantages of the global methods and local methods at the same time, the boundary image was able to handle non homogeneity and has a good robustness to weak init ial curve. However, this kind of approach has led to some new problems, For example, a double border [11] , Cannot deal with the image which has noise effectively [10] and so on.
INTRODUCTION
Image segmentation has been a research hotspot and difficulty in image processing and machine vision.
Based on active contour model is applied in the field of image segmentation in recent years is a successful method. Active contour model can be divided into active contour based on edge [1] [2] and the regional model [3] [4] .
Based on the edge of the active contour model use gradient informat ion of image, Driv ing the contour curve to stop at the edge of the target, such as geodesic active contour model [2] .However, when the target edge blur or uneven gray, This method will not be able to segment the target correctly. Area based Fan Jiang (School of Mechanical Engineering, Nanjing University of Science and Technology) (Nanjing, China) (e-mail:441338195@qq.com) active contour with the image of local information (such as gray scale, texture ) to guide the contour curve of the boundary approximation to the target object. One of the most famous is the CV model [3] ,The CV model is based on the assumption of the gray of internal and external contour curves are uniform, so when appear uneven gray-level, the CV model will not be effective segmentation. As a result, some of the active contour model based on local statistical information was put forward [4] [5] [6] [7] [8] [9] .For examp le, Li [4, 5] introduce the local information to CV model, namely the RSF model. The model in the uneven illu mination of the image segmentation is useful. Zhang [6] put forward the LIF model, the model and RSF model have the same segmentation effect, but greatly improve the computational efficiency.
However, these methods due to using only local information are sensitive to the initial curve, easy to fall into local minimu m. Aiming at these problems, some comb ination of global and local energy combined methods have been proposed [10 -11 ] . Such method has the advantages of the global methods and local methods at the same time, the boundary image was able to handle non homogeneity and has a good robustness to weak init ial curve. However, this kind of approach has led to some new problems, For example, a double border [11] , Cannot deal with the image which has noise effectively [10] and so on.
In the view of the problems, this paper presents a new robust active contour model. First of all, using statistics informat ion of images to build a new global and local force. Second, using the weighted combination of these two kinds of force to get a mix of energy function. Level set method is used to minimize the energy functional, level set evolution 
Ⅱ. MODEL TO COMPARE A. CV Model
The energy function of CV model [3] which is defined as follo ws: 
In the formula： B. LRCV Model [7] Liu set an act ive contour model wh ich is improved, written for the LRCV model [7] . 
In this formu la, 1 f and 2 f represent the weighted average of the mean value of the curve, this is the area of inside and outside, defined as: 
Among them,   Local models in this paper adopt the LRCV model [7] . is this article's hybrid energy on the level set functional:
Using gradient descent flow [12] to min imize  values of E, geo metric flow can be calcu lated as follows:
In addition, in order to guarantee the smoothness of level set evolution in the process, this article continues to use the LRCV model of Gaussian convolution methods to smooth the level set function, so as to avoid the calculation of costly reinit ializations [3] and regularizat ions [2, 5, 6] . 
Step3 according to (11) , update the level set function;
Step4 accord ing to (12) through a Gaussian filter smooth level set function; Step5 determine  is convergence or not, if no convergence, return to step 2.
Ⅲ. THE EXPERIMENTAL RESULT S AND ANALYSIS
This section will verify optimization model in the paper: (1) co mpared with the CV model, the optimization model can segment uneven gray-level and edge blur image; (2) co mpared with the LRCV model, the init ial contour curve of optimization model has better robustness; (3) co mpared with the model CVRSF in reference [10] , the noise of optimization model has a better robustness and higher computation efficiency.
The entire experimental environ ment is Intel (R) Core (TM) Duo CPU 2.00 GB o f PC, MATLAB R2010a The experimental co mparison in figure 1 is the optimization model and CV model, which show a group of uneven illu mination 'T' vascular image and synthetic image. The sizes of the image are103×131 and 127×96. Blood vessels of X-ray image and 'T' image both demonstrate gray distribution and the target edge of blood vessels is blur. According to the experimental results, compared with the CV model, this model can distinguish uneven illu mination and the weak edge images. The experiments compare the in itial curve on the proposed model and the LRCV model [7] as in figure Experiments in figure 3 is to prove the high computational efficiency, using literature in [10] CVRSF model and the model in this paper. The init ial curves of two models are the same, and to compare the efficiency of the two algorith ms, set their parameters are the same. Table 1 shows that when the two models get same segmentation results, the number of iterat ion and the calculation time they separately needed. 
